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Indian Standard 

SPECIFICATION FOR 

CUPROUS OXIDE, TECHNICAL 

( FUNGICIDAL GRADE ) 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) . was adopted by the Indian 
Standards Institution on 18 January 1973, after the draft finalized by the 
Pest Control Sectional Committee had been approved by the Agricultural 
and Food Products Division Council and the Chemical Division Council. 

0.2 This standard was first published in 1960. In order to bring the 
standard up-to-date^ it has been decided to issue the first revision of the 
standard after taking into consideration the views of the industry and 
consumers. This revised version does not include limits for arsenic and 
lead, as they were considered not necessary. 

0.3 Cuprous oxide, technical, is extensively used for agricultural and 
horticultural purposes in fungicidal formulations. 

0.4 This standard is one of a series of Indian Standards on pesticides and 
their formulations. Other standards published so far in the series are 
given on pages 13 and 14. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. , 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of test for 
cuprous oxide, technical, used in the formulation of fungicides for agricul- 
tural and horticultural purposes. 

"Rules for rounding off numerical values ( revised). 
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2. R£Q,UIREMENTS 

2.1 Description — The material shall be essentially cuprous oxide. It 
shall be in the form of a dry powder, or in such a form that it is possible 
to easily powder it by crushing under a palette knife, without a grinding 
action. It shall have a yellow-orange to orange-red colour and shall be 
free from adulterants and foreign matter. 

2.2 The material shall comply with the requirements given in Table 1. 

TABLE 1 REQUIREMENTS FOR CUPROUS OXIDE, TECHNICAL 
( FUNGICIDAL GRADE ) 

{Clauses 2.2 and 5A) 
Sl Characteristic Requirement Method of Test 



iNO. 




Rcf to 
Appendix 


ReftoClof 
IS : 6940* 


(1) (2) 


(3) 


(4) 


(5) 


i) Moisture content, percent by mass, 
Max 


10 


— 


3-1 


ii) Total copper, percent by mass, 
Min 


80-0 


A 


— 


iii) Total soluble alkali as ( NagCOg ) 
percent by mass. Max 


0-50 


B 


— 


iv) Total soluble chloride ( as NaCl ) , 
percent by mass, Max 


0-50 


C 


— 


"Methods of test for pesticides and their formulations 


( under preparation). 





3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in polyethylene-lined 
hessian bags or wooden boxes with a polyethylene liner of not less than 
0*062 mm (250 gauge ) thickness. 

3.2 Marking — The following information shall be marked legibly and 
indelibly on each container: 

a) Name of the material; 

b) Total copper content; 

c) Name of the manufacturer; 

d) Batch number; 

e) Net mass of contents; and 
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f ) The minimum cautionary notice, worded as under: 

'KEEP FAR AWAY FROM FOODSTUFFS, ANIMAL 
FEEDS AND SEEDS AND THEIR EMPTY CONTAINERS. DO 
NOT USE THIS CONTAINER FOR ANY OTHER ALTERNA- 
TIVE PURPOSE EXCEPT FOR STORAGE OF PESTICIDES'. 

3.2.1 When hcssian bags are used for packing the material, the 
pictorial marking for ' USE NO HOOKS' and 'DO NOT PUNCTURE' 
as contained in IS : 1286-1967* shall be stencilled on the bags. 

3.2.2 The containers may also be marked with the IS! Certification 

Mark. 

Note — The use of the I SI Certification Mark is governed by the provisions of the 
Indian Standards Institution { Certification Marks ) Act and the Rules and Regula- 
tions made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection, testing and quality control 
which is devised and supervised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 

4. SAMPLING 

4.x The method of drawing the representative samples of the material and 
criteria for conformity shall be as prescribed in Indian Standard Methods 
of sampling for pesticides and their formulations ( under preparation ) . 

5. TESTS 

5.1 Tests shall be carried out as prescribed in the appropriate appendices 
given in col 4 of Table 1 . 

5.2 Qiuality of Reagents — Unless specified otherwise, pure chemicals 
and distilled water ( see IS :1070-1960t ) shall be employed in tests. 

Note — ' Pure chemicals ' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



*Pictorial markings for handling of goods in general {first revision). 
tSpecification for water, distilled quality ( revised). 
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APPENDIX A 

[ Table 1 , Item ( ii ) ] 

DETERMINATION OF TOTAL COPPER 

A-1. PRINCIPLE OF THE METHOD 

A-1.1 Copper is determined by titration of the iodine liberated on addi- 
tion of potassium iodide to the weakly acidic solution. Difficulties with 
absorption of iodine on the cuprous iodide precipitate are avoided by the 
addition of potassium or ammonium thiocyanate. 

A-2. REAGENTS 

A-2.1 Concentrated Nitric Acid — sp gr 1*42 { conforming to IS : 264- 
1968*). 

A-2.2 Urea 

A-2.3 Sodium Carlxniate — anhydrous (conforming to IS : 296-1965t). 

A-2.4 Dilute Acetic Acid— 10 percent {vjv). 

A-2.5 Potassium Iodide Solution — 30 percent ( w/y ) . 

A-2.6 Standard Sodium Thiosulphate Solution — 0' 1 N, standardized 
against pure copper or against O'l N standard potassium dichromate 
solution ( see A-5 ) . 

A-2.7 Starch Indicator Solution — One percent {mjv), freshly 
prepared. 

A-2.8 Potassium or Ammoniuna Tbaocyanate 

A-3, PROCEDURE 

A-3.1 Weigh accurately about 0-4 g of the material into a 250-ml 
Erlenmeyer flask. Add 1 to 2 ml of concentrated nitric acid and about 
20 ml of water, and allow the material to dissolve by shaking. Boil the 
contents for 3 to 5 minutes, remove the flask from the flame, add 1 g of 
urea and boil again for about 5 minutes. Cool and add sodium carbonate 
in small quantities until a faint permanent precipitate or blue colour 
appears. Add dilute acetic acid dropwise until the blue colour ( or the 
precipitate ) disappears. Add 2 to 3 ml of potassium iodide solution and 

*Specification for nitric acid ( revised). 

tSpecification for sodium carbonate, anhydrous (revised). 



titrate the brown solution witii the standard sodium thiosulphate solution 
to a pale-straw colour. Add about 2 ml of starch indicator solution and 
about 1*5 to 2*5 g of potassium or ammonium thiocyanate, and continue 
titration until the blue colour is just discharged. 

A-4. CALCULATION 

A-4.1 Total copper content, percent _ 0*635 7 vF 
by mass M 

where 

V = volume in ml of the standard sodium thiosulphate solution 
required for the test with the material ( see A-3.1 ), 

F = factor of the standard sodiuiji thiosulphate solution ( see 
A-5.1.2.1 and A-5.2.3.1 ), and 
M = mass in g of the material taken for the test ( see A-3.1 ) . 

A-5. STANDARDIZATION OF SODIUM THIOSULPHATE 
SOLUTION 

A-5.0 General — For standardization of sodium thiosulphate solution, 
two methods, namely titration against pure copper of not less than 99'9 
■■^ercent i^urit^' and a«^ainst standard ■notassfum dichromate solution have 
been specified. Experience has shown that the standardization against 
pure copper gives accurate results but due to difficulty of availability of 
pure copper, the alternate method has also been specified. Hence, either 
of these two methods may be used for the standardization of sodium 
thiosulphate solution, but the method employed should be stated while 
expressing the results of a test. 

A-5.1 Standardization Against Pure Copper of Not Less than 99'9 
Percent Purity 

A-5.1.1 Weigh accurately 0*2 g of pure copper in a 500-ml Erlenmeyer 
flask. Dissolve the copper by adding 5 ml of concentrated nitric acid and, 
after 1 minute, add 5 ml of water. Follow the procedure as described 
in A-3.1. 

A-5. 1.2 Calculation 

A-5.1.2.1 Factor F of 0* 1 N sodium thiosulphate solution = 



0-635 7 » 
where 

M = mass in g of the pure copper taken for the test, and 

V = volume in ml of the standard sodium thiosulphate solution 
required for the test with the material. 
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A-5.2 Standardization Against Standard Potassium Dichromate 
Solution 

A-5.2.1 Reagents 

A-5.2. 1.1 Standard potassium dichromate solution — 0*1 N. 

A-5.2*l*2 Concentrated hydrochloric acid — conforming to IS : 265-1962*. 

A-5.2.1 .3 Potassium iodide 

A-5.2.1. 4 Starch indicator solution — one percent ( w/y ) , freshly prepared. 
A-5.2.2 Calculation 

A-5.2.2.1 Pipette out accurately 25 ml of the standard potassium 
dichromate solution into a 600-ml Erlenmeyer flask. Add to this about 
125 ml of water, 10 ml of concentrated hydrochloric acid and 4 to 5 g of 
potassium iodide. Stopper the Erlenmeyer flask and keep it in dark for 
about 15 minutes to complete the reaction. After 15 minutes, titrate this 
mixture against the standard sodium thiosulphate solution using about 
2 ml of starch indicator solution towards the end. 

A-5.2-3 Calculation 

VN 
A-5.2.3.1 Factor Fof O'l N sodium thiosulphate solution = 

where 

V = volume in ml of the standard potassium dichromate solution 

taken for the test (which in this case is equal to 25 ml ), 

N == normality of the standard potassium dichromate solution, 
and 

V = volume in ml of the O'l N sodium thiosulphate solution 

required for titration of the volume of the standard 
potassium dichromate solution taken for the test. 

APPENDIX B 

[ Table 1 , Item ( iii ) ] 

DETERMINATION OF TOTAL SOLUBLE ALKALI 

B-1. REAGENTS 

B-1.1 Standard Sulphuric Acid — 002 N. 

B-1.2 Methyl Red Indicator — aqueous, O'l percent ( mjv ). 

♦Specification for hydrochloric acid {revised). 
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B-2. PROCEDURE 

B-2.1 Weigh accurately about 20 g of the material into a 250-ml conical 
flask. Add about 100 ml of water, mix and warm slightly. Cool and 
filter into another conical flask- Wash the material several times with 
water and collect the washings in the same conical flask as the filtrate. 
Titrate these total washings (filtrate) with the standard sulphuric acid 
using methyl red as the indicator. 

Note — Preserve this solution for the determination of total soluble chloride 
{seeC-2,1). 

B-2>2 Garry out a blank determination on 100 ml of water plus the quan- 
tity of water approximately used for washings using methyl red as the 
indicator. 

B-3. CALCULATION 

B-3.1 Total soluble aklali (as NasGOs), percent ^ 5-3 (V —v) N 

by mass ~ M 

where 

V = volume in ml of the standard sulphuric acid required 

for the test ( see B-2.1 ), 
V = volume in ml of the standard sulphuric acid required 

for the blank determination ( see B-2.2), 

jV= normality of the standard sulphuric acid, and 

M = mass in g of the material taken for the test ( see B-2*l ) . 



APPENDIX C 

[ Table I, Item ( iv ) ] 

DETERMINATION OF TOTAL SOLUBLE CHLORIDE 

G-1. REAGENTS 

G-1.1 Calcium Carbonate 

C-1.2 Potassium Chromate Indicator Solution — 5 percent {tnjv), 
aqueous. 

C-1.3 Standard Silver Nitrate Solution — GIN. 
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€-2. PROCEDURE 

C-2.1 To the neutralized solution contained in the conical flask 
( see B-2.1 ), add a small quantity of calcium carbonate and mix. Add a 
few drops of potassium chromate indicator solution and titrate with the 
standard silver nitrate solution. 

C-2.2 Carry out a blank determination using the same volume of water 
as the solution with potassium chromate as the indicator. 

C-3. CALCULATION 

C-3.1 Total soluble chloride ( as NaCl), ^' 5-85 (V-v) N 
percent by mass M 



where 



F= volume in ml of the standard silver nitrate solution 

required for the test ( see C-2.1 )^ 
V = volume in ml of the standard silver nitrate required 
for the blank determination ( see C-2.2 ) , 

JV" = normality of the standard silver nitrate solution, and 
M == mass in g of the material taken for the test 
{seeC-2>l). 
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S ChowiingSiee ApproachK C^ilcuita TOCiOlS £3-00 0^ 

5-9-a01/S-A ( First Floor }, Chjrag All Lane, Hydorabgd SOOOOI ^4 33 

1 17/416 B Eprvodaya Nagar^ Kanpur 20S005 S£ 7£ 

54 General Patters Road, Madras QOOOO^ fi V2 73 
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